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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

2. Claims 3 and 6 are objected to because of the following informalities: 

Claim 3 recites the limitation "said dynamic range" in line 25. There is insufficient 
antecedent basis for this limitation in the claim. For examining purposes the limitation 
"said d yna mic range " will be read as "a dynamic rang e". Appropriate correction is 
required. 

Claim 6 recites the limitation "said electronic shutter" in line 20. There is 
insufficient antecedent basis for this limitation in the claim. For examining purposes the 
limitation "said electronic shutter" will be read as "a electronic shutter". Appropriate 
correction is required. 

Claim 6 recites the limitation "said dynamic range" in line 21. There is insufficient 
antecedent basis for this limitation in the claim. For examining purposes the limitation 
"said dynamic range " will be read as "a dynamic range". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims1-8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Egawa, JP 2000-224492 A in view of Merrill, US Patent 5,892,541 . 

Regarding claim 1, Egawa discloses a solid state imaging device (Figs. 2 and 4) 

comprising: an imaging region (Fig. 2: 14) including unit cells arranged in a matrix of 

rows and columns to provide a plurality of pixel rows, each of said unit cells having 

photoelectric conversion means (Fig. 4: PD) for photoelectrically converting incident 

light, applied to pixels, to store signal charges, readout means (Figs. 4: 4 and 4: Td) for 

reading out stored signal charges to a detection node7and-a 

Tb) for amplifying the readout signal, also teaches an internal control (Fig. 4: 10a) for 
generating various kinds of timing signals for controlling the registers (Fig. 4: 2) 
(Translation, page 6, lines 3-20; page 7, lines 6-15; page 9, lines 1-3 and 23-42; page 
10, lines 24-40; page 12, line 12 - page 13, line 24; page 17, line 34 - page 18, line 19). 
Egawa does not explicitly disclose a readout voltage switching circuit for setting a 
readout driving signal, applied to the readout means, to one of a plurality of voltages 
different to one another according to internal control. 

However, Merrill teaches a solid state imaging apparatus carrying a plurality of 
active pixel sensors (Fig. 2: 110) having a photo detector (Fig. 3: 122) converting 
incident light into electrical signal charge and an amplifier reading the electrical signal 
charge converted by said photodetector, for every pixel, and outputting voltage 
converted by said amplifier to common signal line (Col. 5, lines 19-35), comprising 
voltage detection means (Fig. 2: Detection Circuit DC) for detecting that voltage 
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outputted to said signal line changes more abruptly than usual case after said active 
pixel sensor is reset (Col. 5, line 36 - col. 6, line 55; col. 7, lines 13-67; col. 8, lines 34- 
43); and reset voltage setting means for using predetermined voltage as a voltage at the 
time of reset when said voltage detection means detects unusual voltage (Col. 3, lines 
36-67; col. 5, lines 36-63; col. 7, line 52 -col. 8, line 12; col. 8, lines 33-67; col. 11, lines 
6-26). 

Therefore, taking the combined teaching of Egawa in view of Merrill as a whole, it 
would have been obvious to one of ordinary skilled in the art at the time of the invention 

to modif y Eg awa by incorporatin g a volta ge d etectio n m e ans for d e tectin g that volta ge 

outputted to said signal line changes more abruptly than usual case after said active 
pixel sensor is reset; and reset voltage setting means for using predetermined voltage 
as a voltage at the time of reset when said voltage detection means detects unusual 
voltage. The motivation to do so would help to increase the dynamic range of the 
imaging system as suggested by Merrill (Col. 4, lines 42-47; col. 10, lines 6-10). 

Regarding claim 2, the combination of Egawa in view of Merrill teaches that the 
readout voltage switching circuit sets a voltage of said readout driving signal, 
corresponding to a readout pulse for dynamic range increase, to a lower voltage (Merrill, 
Col. 6, lines 44-49) than a voltage of said readout driving signal corresponding to a 
usual readout pulse. Grounds for rejecting claim 1 apply here. 

Regarding claim 3, the combination of Egawa in view of Merrill teaches that the 
readout voltage switching circuit sets a voltage of said readout driving signal, 
corresponding to said readout pulse for a dynamic range increase, to a lower voltage 
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(Merrill, Col. 6, lines 44-49) than a voltage of said readout driving signal corresponding 
to a pulse for an electronic shutter and said voltage of said readout driving signal 
corresponding to said usual readout pulse. Grounds for rejecting claim 1 apply here. 

Regarding claim 4, Egawa discloses a solid state imaging device (Figs. 2 and 4) 
comprising: an imaging region (Fig. 2: 14) including unit cells arranged in a matrix of 
rows and columns to provide a plurality of pixel rows, each of said unit cells having 
photoelectric conversion means (Fig. 4: PD) for photoelectrical^ converting incident 
light, applied to pixels, to store signal charges, readout means (Figs. 4: 4 and 4: Td) for 

reading out stored signal c harges to a detection node, and amplifying means (Fig . 4: 

Tb) for amplifying the readout signal; a plurality of readout lines (Fig. 4: HLIN) provided 
in a horizontal direction in corresponding to each pixel row in said imaging region, said 
plurality of readout lines transmitting a readout driving signal for driving each readout 
means of said unit cells in a corresponding pixel row respectively; a pulse production 
circuit (Fig. 4: 24) for producing a plurality of pulses for respective pixel rows as pulse 
signals for controlling readout timing in said plurality of pixel rows; a plurality of vertical 
signal lines (Fig. 4: 4 and VLIN), provided in correspondence to respective pixel 
columns in said imaging region, for transmitting a signal provided from said unit cells of 
said each pixel row in a vertical direction (Translation, page 6, lines 3-20; page 7, lines 
6-15; page 9, lines 1-3 and 23-42; page 10, lines 24-40; page 12, line 12 - page 13, line 
24; page 17, line 34 - page 18, line 19). Egawa does not explicitly disclose a readout 
voltage switching circuit for setting a voltage of said readout driving signal, applied to 
said readout means in correspondence to a part of pulse in said plurality of pulses, to a 
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voltage differ from said voltage of said readout driving signals, applied to said readout 
means in correspondence to the other pulse in said plurality of pulses. 

However, Merrill teaches a solid state imaging apparatus carrying a plurality of 
active pixel sensors (Fig. 2: 1 10) having a photo detector (Fig. 3: 122) converting 
incident light into electrical signal charge and an amplifier reading the electrical signal 
charge converted by said photodetector, for every pixel, and outputting voltage 
converted by said amplifier to common signal line (Col. 5, lines 19-35), comprising 
voltage detection means (Fig. 2: Detection Circuit DC) for detecting that voltage 
outputted to said signal line changes more abruptly than usual case after said active 
pixel sensor is reset (Col. 5, line 36 - col. 6, line 55; col. 7, lines 13-67; col. 8, lines 34- 
43); and reset voltage setting means for using predetermined voltage as a voltage at the 
time of reset when said voltage detection means detects unusual voltage (Col. 3, lines 
36-67; col. 5, lines 36-63; col. 7, line 52 - col. 8, line 12; col. 8, lines 33-67; col. 11, lines 
6-26). 

Therefore, taking the combined teaching of Egawa in view of Merrill as a whole, it 
would have been obvious to one of ordinary skilled in the art at the time of the invention 
to modify Egawa by incorporating a voltage detection means for detecting that voltage 
outputted to said signal line changes more abruptly than usual case after said active 
pixel sensor is reset; and reset voltage setting means for using predetermined voltage 
as a voltage at the time of reset when said voltage detection means detects unusual 
voltage. The motivation to do so would help to increase the dynamic range of the 
imaging system as suggested by Merrill (Col. 4, lines 42-47; col. 10, lines 6-10). 
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Regarding claim 5, the combination of Egawa in view of Merrill teaches that the 
pulse production circuit generates in sequence a readout pulse for a dynamic range 
increase and a usual readout pulse as said plurality of pulses, and wherein said readout 
voltage switching circuit sets a voltage of said readout driving signal corresponding to a 
readout pulse for said dynamic range increase, to a lower voltage (Merrill, Col. 6, lines 
44-49) than a voltage of said readout driving signal corresponding to said usual readout 
pulse. Grounds for rejecting claim 4 apply here. 

Regarding claim 6, the combination of Egawa in view of Merrill teaches that the 
pulse production circuit generates in sequence a readout pulse for said electronic 
shutter, a readout pulse for said dynamic range increase and a usual readout pulse as 
said plurality of pulses, and wherein said readout voltage switching circuit sets a voltage 
of said readout driving signal, corresponding to a readout pulse for said dynamic range 
increase, to a lower voltage (Merrill, Col. 6, lines 44-49) than a voltage of said readout 
driving signal corresponding to said readout pulse for said electronic shutter. Grounds 
for rejecting claim 4 apply here. 

Regarding claim 7, Egawa discloses vertical driving means (Fig. 2: 15a) for 
selectively supplying said readout driving signal to said plurality of readout lines in 
correspondence to said plurality of pulses supplied from said pulse production circuit, 
thereby driving said readout means of each pixel row in said imaging region for several 
times (Translation, page 6, lines 3-20; page 7, lines 6-15; page 9, lines 1-3 and 23-42; 
page 10, lines 24-40; page 12, line 12 - page 13, line 24; page 17, line 34 - page 18, 
line 19). 
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Regarding claim 8, Egawa discloses that the vertical driving means provides a 
plurality of readout driving signals, corresponding to respective said plurality of pulses, 
during any horizontal driving periods (Translation, page 6, lines 3-20; page 7, lines 6-15; 
page 9, lines 1-3 and 23-42; page 10, lines 24-40; page 12, line 12 - page 13, line 24; 
page 17, line 34 - page 18, line 19). 

Regarding claim 10, the combination of Egawa in view of Merrill teaches that the 
imaging region further includes reset means (Fig. 3: CR and fig. 2: CR1 and CRm) for 
resetting a detection node for reading signal charges stored at said photoelectric 
conversion means, and wherein said vertical driving means supplies a reset signal, for 
driving said reset means prior to said read driving signal (Col. 5, lines 4-28 and 36-62; 
col. 6, lines 13-49). Grounds for rejecting claim 4 apply here. 

Allowable Subject Matter 
5. Claim 9 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. Egawa, US Patent 6,507,365 B1 teaches AD 
converter (Fig. 28: 218) for converting signals, transmitted to said plurality of vertical 
signal lines, to digital signals (Col. 30, line 54 - col. 31 , line 34; col. 34, line 49 - col. 35, 
line 3), However, Egawa fails to anticipate or suggest that said AD converter is 
controlled in such a manner that signal conversion is stopped when said readout driving 
signal is provided during effective horizontal periods. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R. Garber can be reached on (703) 305-4929. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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